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Status 
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2a)(KI This action is FINAL. 2b)D This action is non-final. 
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6) £3 Claim(s) 1.2 and 4-13 is/are rejected. 
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Application Papers 
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10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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12) [3 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
bM AN b)D Some * c)D None of: 

1 .£3 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

1. The cancellation of claims 14-20 in Paper filed on 12/6/05 is acknowledged. 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-2, 4, 8-10 and 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ohkawa (US. 6,091,154). 

Regarding claims 1, 8 and 9, Ohkawa (Fig. 19C) discloses a semiconductor 
device comprising: a semiconductor substrate 40 having a cell array region and a 
peripheral circuit region (column 23, lines 35-39); a plurality of word line patterns 
placed on the cell array region, the word line patterns including a word line 48 and a 
word line cap layer (not shown in Fig. 19C, see column 23, lines 13-23, and word line 
cap layer 7b shown in Fig. 13A); a gate pattern 48 placed on the peripheral circuit 
region; an interlayer insulating layer 63 of BPSG (column 23, lines 30-31) covering an 
upper surface of the semiconductor substrate 40 having the word line patterns and the 
gate pattern 48; a self-aligned contact spacer 66 covering a sidewall of the self-aligned 
contact hole; and gate spacers 60 on sidewalls of the gate pattern 48 being disposed 
entirely between sidewalls of the gate pattern 48 and the interlayer insulating layer 63, a 
width of the gate spacers 60 of 50 to 200 nm (column 23, lines 12-14) being 
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substantially different and greater than from a width of the self-aligned contact spacer 
66 of 30 to 100 nm (column 23, lines 1-3). 

Regarding claims 2 and 10, Ohkawa (Fig. 19C) further discloses the word line 
spacers 60 interposed between sidewalls of the word line patterns 48 placed opposite to 
the self-aligned contact hole 64 and the interlayer insulating layer 63, the word line 
spacers 60 being formed of the same material layer as the gate spacers 60, the word 
line spacers 60 having the same width as that of the gate spacers 60 (column 23, lines 
17-20). 

Regarding claims 4 and 12, Ohkawa (Fig. 19C) further discloses a contact etch 
stop layer (61 ,62) disposed in contact with the word line spacers 60 and the interlayer 
insulating layer 63 in the cell array region, and disposed in contact with the gate spacers 
60 and the interlayer insulating layer 63 in the peripheral circuit region. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 5 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ohkawa (US. 6,091,154) in view of Chang et al (US. 5,817,562). 

Regarding claim 1 1 , Ohkawa does not disclose a spacer etch stop layer as 
claimed. 
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However, Chang (Fig. 5) teaches the forming of a spacer etch stop layer 24 
between the word line spacer 26 and one of the two word line patterns 16, between the 
gate spacer 26 and the gate pattern 16, and between the self-aligned contact spacer 28 
and the two word line patterns 16. Accordingly, it would have been obvious to modify 
the device of Ohkawa by forming a spacer etch stop layer with the structures as set 
forth above because such forming a structure of spacer etch stop layer would stop the 
etching through the substrate during the forming of the sidewall spacers 26, as taught 
by Chang (see Fig. 4 and column 6, lines 17-25). 

Regarding claim 5, Ohkawa's Fig. 19C discloses that the interlayer insulating 
layer 63 is a BPSG layer (column 23, lines 30-34), but not a PSG layer. 

However, in the alternative embodiment (Fig. 1), Ohkawa teaches that the BPSG 
interlayer insulating layer may be replaced by a PSG interlayer insulating layer (column 
8, lines 12-14). Accordingly, it would have been obvious to use BPSG or PSG as the 
material for the interlayer insulating layer because they both provide an equivalent in 
function as an insulating material, as taught by Ohkawa. 

5. Claims 6-7 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ohkawa (US. 6,091,154) in view of Kim et al (US. 6,649,503). 

Ohkawa does not disclose that the self-aligned contact hole 64 having a diameter 
of the upper contact hole greater than a diameter of the lower contact hole. 

However, Kim (Fig. 7A) teaches the forming of a self-aligned contact hole 230 
having a diameter of the upper contact hole greater than the lower contact hole (column 

6, lines 7-16), and a self-aligned contact spacer 250 covering a side wall of the self- 
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aligned contact hole 230. Accordingly, it would have been obvious to modify the self- 
aligned contact hole 64 of Ohkawa by forming the upper contact hole having a diameter 
greater than a diameter of the lower contact hole because such a self-aligned contact 
hole structure would provide a contact plug having a wide width at the upper portion and 
a narrow width at a lower portion, as taught by Kim (see Fig. 8A and column 6, lines 7- 
16). 

Allowable Subject Matter 

6. Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The prior art of record fails to disclose a spacer etch stop layer structure as 
recited in the amended claim. 

Response to Arguments 

7. Regarding claim 1 , Applicant argues that Ohkawa does not teach the word line 
pattern 48 includes a word line and a word line capping layer as claimed. 

This argument is not persuasive because Ohkawa (Fig. 19C) does teach a word 
line pattern including a word line 48 and a word line cap layer (not shown in Fig. 19C, 
see column 23, lines 13-23, and a word line cap layer 7b shown in Fig. 13A). 

Regarding claim 2, Applicant argues that in Ohkawa's Fig. 19C, the width of the 
word line spacer 60 in the memory cell region is not substantially the same as a width of 
the gate spacer 60 in the peripheral circuit region. 
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This argument is not persuasive because Ohkawa clearly teaches that the word 
line spacers 60 in the memory cell portion and the gate spacers 60 in the peripheral 
circuit portion are formed by depositing and etching an HTO film having a thickness of 
50 to 150 nm formed over the substrate whole surface (see Fig. 19A and column 23, 
lines 17-20). Therefore, both word line spacers 60 and gate spacers 60 would have the 
same maximum width of 50 to 150 nm. 

Regarding claim 4, Applicant argues that Ohkawa's Fig. 19C does not teach the 
contact etch stop layer as amended. 

This argument is not persuasive because if the combination of two layers 61 and 
62 is interpreted as "a contact etch stop layer", then Ohkawa does suggest the invention 
as claimed. Specifically, Ohkawa's Fig. 19C teaches a contact etch stop layer (61,62) 
disposed in contact with the word line spacers 60 and the interlayer insulating layer 63 
in the cell array region, and disposed in contact with the gate spacers 60 and the 
interlayer insulating layer 63 in the peripheral circuit region. 

Regarding claim 5, Applicant argues that Ohkawa fails to teach the interlayer 
insulating layer 63 having a material as claimed. 

This argument is not persuasive because Ohkawa clearly teaches that the 
interlayer insulating layer 63 can be made by claimed material such as BPSG or PSG 
(column 8, lines 12-14). 

Regarding claims 6-7, in response to Applicant's arguments, the new reference is 
applied in the new ground of rejection to show the obviousness of the invention as 
claimed. 
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Regarding claims 9 and 1 1 , Applicant argues that the gate spacer 60 of Ohkawa 
is not disposed entirely between a sidewall of a gate pattern and the inter-insulation 
layer. 

This argument is not persuasive because if only a portion of the dielectric layer 
60 formed on a sidewall of the gate pattern 48 is considered as a gate spacer, then 
clearly, the gate spacer formed on a sidewall of the gate pattern 48 is disposed entirely 
between a sidewall of the gate pattern 48 and the inter-layer insulating layer 63. 

Regarding amended claim 3, Applicant's argument is persuasive. Therefore, 
claim 3 is allowed. 

The rest of Applicant's arguments are considered in view of the ground rejection 

above. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phat X. Cao whose telephone number is 571-272-1703. 
The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on 571-272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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February 17, 2006 




